This plasma has the same evolution of total current, but is heated with only 15 MW of neutral beam power.
The time evolution of the electron temperature profile and the soft , X-ray emission profile at the moment of the /3 collapse is shown in Fig. 2 . The soft X-rays are detected with a vertical camera (20 detectors) and a horizontal camera (60 detectors) [5] .
lt is useful to subtract the time averaged part from the total ECE signal and view the perturbation profile, Fig Following the crash, the (3, 2) mode appears along with the (I, I) mode. profile gives n = 6 +-. 1.
The poloidal mode number of a helical instability in a tokamak plasma can be estimated by simulating the X-ray emission of a perturbed model source function [7] . By rotating the model X-ray source function toroidally at the proper frequency, the simulated signals can be compared with the actual signals to obtain the m number for the observed n = 6 instability ( Fig. 3) . The experimental data describing the initial growth of the mode is well modelled by invoking a helical "wave packet" perturbation that is localized in the poloidal and toroidal directions. The best agreement is obtained between the simulation and experiment when a perturbation with m = 7 + 2 is used [see Fig. 3(b, d) ], but whose amplitude is significant over approximately 3/7 of the poloidal cross section.
The terminology "(m, n)= (7, 6) wave packet" means that the instability has a (7, 6) helical structure. This source function model is shown in various phases in Fig. 3 (f, g) corresponding to the times shown in Fig. 3(b, d ).
Obtaining agreement with the measured signals also requires that the Shafranov shift of the magnetic axis is included and that the localized perturbation amplitude of the mode increases when it resides on the weak field side of the torus [shown in Fig. 3(g) ], characteristic of a ballooning instability.
The maximum peak-to-peak amplitude of the experimentally measured soft X-ray fluctuaf:ion level [ Fig. 3(e) ] exhibits a similar ballooning feature.
These discharges have been modelled using the TRANSP code [8] .
The equilibrium representing the plasma prior to the degradation in tip was computed by a two-dimensional flux-coordinate equilibrium solver using the radial pressure, q profiles and outer boundary information taken from the TRANSP simulation.
At t = 3.75 s, the central q value was 1.28, , th,e edge q was 14.7, and a region of low shear was present near q = 1.5. Fig. 4(a) ]. Stability to low-n ideal MHD modes was determined using the PEST code [9] . The plasma was computed to be stable to the n = 1 external kink mode and unstable to an n =6 internal ballooning mode. (1) the identified toroidal mode numbers (4 <--n <_. 10) are much higher than the usual kink or tearing mode, (2) the modes are stronger on the weak field side of the torus (i.e., they exhibit a strong ballooning characteristic), (3) the growth rate of the modes is consistent with the calculated ballooning mode growth rate using linear ideal MHD stability theory, and (4) (a) High-n ballooning stability for high-_p discharge 54018. 
